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Abstract 
This paper deals with new modules for educational robotic platform created by students during the lectures on the subject Mobile robotics 
systems. In the introduction, the educational platform iRobot Create and its abilities are presented. The main body of the article describes 
certain hardware and software modules created for this mobile robotic platform. In the conclusion, possibilities for further use and 
modifications of these modules are presented.  
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1. Introduction 
iRobot Create is an educational robotic platform based on the robotic vacuum cleaner Roomba. It belongs to platforms 
widely used by researchers, teachers and robotics enthusiasts.  There are many reasons for its popularity. The advantage of 
this platform, compared to other similar platforms, is its origin in the robotic vacuum cleaner deployed in common 
households.[8][9] This means that the chassis and the layout of the sensors of this platform were verified by many real life 
situations and modified to suit them.  Create offers many options for further development, and it is possible to use it at 
various levels of knowledge about robotics and electronics. There are many projects that use Create as part of their design. 
One of the better known of such projects is the open source Bilibot project, which is a mobile robot with a manipulator 
based on the ROS robotic operating system and Kinect sensor[4]. There are numerous other projects that make use of Create 
combined with a robotic arm, such as Fridgemate or Robomaid. Another project that describes further ways in which Create 
can be utilized is AdvertBot, which can be located in public areas to advertise and attract potential customers to a store. [1] 
2. iRobot Create platform 
Create is based on differential drive chassis with two driving wheels and two support wheels. It has many sensors that 
allow it to perceive its surroundings.  There is one distance sensor designed to detect walls, further distance sensors to avoid 
cliffs and bump sensors hidden in the front bumper. On the bumper, there is also an omnidirectional IR receiver that 
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receives information from the docking station, virtual walls and remote control. There are also sensors of internal 
parameters such as battery status, current consumption and status of buttons.[2] 
(a)  (b) 
Fig. 1. iRobot Create (a) view from below[1]  (b) view from above[1]. 
There are multiple ways to control and communicate with the Create. It has a 25-pin connector in the Cargo Bay, on 
which Command Module or Bluetooth Adapter Module (BAM), or a custom control can be attached. Another tool for 
controlling the functions of iRobot Create is a serial port that can be linked to a computer by cable or RooTooth Bluetooth 
adapter. [2][3] 
(a) (b) 
Fig. 2.  (a) Bluetooth adapter module [1] (b) command module.[3] 
The Command Module and BAM allow the user to attach any arbitrary device, such as sensors or actuators, and thus 
extend Create’s capabilities.  Ports from the Cargo Bay connector that are brought out on the BAM module (pic. xx) enable 
the user to control the attached devices using the Open Interface protocol. The Command Module is built around 
ATmega168 microcontroller and supplements the option of further extension by 4 ePort connectors. The Command Module 
is programmable via C or C++ language. The ePorts provide the possibility to connect peripherals that need further 
processing, without the need of a PC. Each of these ports brings out a different combination of microprocessor and Create 
Bay connector pins, so it is not possible to use the same device on different ports without a change of program. The 
distribution of the pins in the ePorts is detailed in Table 1.[3] 
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     Table 1. Layout of the pins in ePort connectors 
                                           Top Left ePort 
Pin Name Description 
1 ADC7 Analog input 7 
2 PC3/ADC3 Digital I/O (Port C pin 3) / Analog input 3 
3 PB3 Digital I/O (Port B pin 3) 
4 Vcc Regulated 5V voltage (when iRobot Create is switched on) 
5 GND iRobot Create battery ground 
6 NC Not connected 
7 Vpwr iRobot Create battery voltage (unregulated), 0.5A 
8 NC Not connected 
9 LD0 Low side driver 0 
                                            Top Center ePort 
Pin Name Description 
1 PC5/ADC5 Digital I/O (Port C pin 5) / Analog input 5 
2 PC1/ADC1 Digital I/O (Port C pin 1) / Analog input 1 
3 PB1 Digital I/O (Port B pin 1) 
4 Vcc Regulated 5V voltage (when iRobot Create is switched on) 
5 GND iRobot Create battery ground 
6 NC Not connected 
7 Vpwr iRobot Create battery voltage (unregulated), 0.5A 
8 NC Not connected 
9 LD0 Low side driver 0 
                                              Top Right ePort 
Pin Name Description 
1 ADC6 Analog input 6 
2 PC2/ADC2 Digital I/O (Port C pin 2) / Analog input 2 
3 PB2 Digital I/O (Port B pin 2) 
4 Vcc Regulated 5V voltage (when iRobot Create is switched on) 
5 GND iRobot Create battery ground 
6 NC Not connected 
7 Vpwr iRobot Create battery voltage (unregulated), 0.5A 
8 NC Not connected 
9 LD0 Low side driver 0 
                                           Cargo Bay ePort 
Pin Name Description 
1 PC4/ADC4 Digital I/O (Port C pin 4) / Analog input 4 
2 PC0/ADC0 Digital I/O (Port C pin 0) / Analog input 0 
3 PB0 Digital I/O (Port B pin 0) 
4 Vcc Regulated 5V voltage (when iRobot Create is switched on) 
5 GND iRobot Create battery ground 
6 NC Not connected 
7 Vpwr iRobot Create battery voltage (unregulated), 0.5A 
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8 LD1 Low side driver 1 
9 LD2 Low side driver 2 
3. New hardware modules 
New modules for Create platform were created by students during the lectures on the subject Mobile robotics systems. 
The focus of the design of these modules was to reduce the disadvantages of Create platform and to expand the possibilities 
of its usage in research areas.[11]   
3.1. Wireless communication module for iRobot Command Module 
Using the Command Module has several advantages, such as the autonomous operation without the need of another PC. 
However, the Command Module lacks the possibility to react to user input or to store information about its operations, 
which are crucial abilities necessary for the researcher during the development of new algorithms. For these reasons a 
wireless communication module was created.[13] This module consists of two main parts. The first part is connected to a 
PC (PC I/O) via USB cable and the second part is connected to a Command Module (Robot I/O) via ePort. 
Fig. 3. Scheme of the wireless communication  modules 
The wireless communication is carried out through XBee radio modules.  The PCB PC I/O board contains an FT232RL 
chip, which is an emulator for serial port and USB port. The XBee radio module sends out/ receives data wirelessly to/ from 
a different board situated on the robot. The robot I/O board consists of the same XBee radio module. An ATmega32 
microprocessor provides communication between the radio module and the iRobot Command Module. The whole process is 
a conversion from a RS232 type of communication to an I2C(TWI) one. The Robot I/O board is, in case its functions need 
to be changed, easily re-programmable via JTAG connector.  
Fig. 4. Wireless communication  modules 
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These modules support bi-directional communication so it is possible to send data from Create to a PC and to send 
commands from a PC to Create. The modules are shown in the Fig. 4. 
3.2. Inertial sensor module 
The iRobot Create only has incremental encoders as sensors for positioning.  However, these sensors are rather 
inaccurate and the robot position calculated by odometry is burdened with many errors.  The main disadvantage of Create’s 
actuators is the absence of feedback in the speed controller algorithm. These are the main reasons for designing the inertial 
sensor module. The control of this module is ensured by microprocessor ATmega16.  There are two sensors on this module, 
a 3-axis digital gyroscope and a 3-axis digital accelerometer[10]. 
Fig. 5. Scheme of the inertial sensor module 
 iRobot command module does not contain any bus. It was necessary to communicate with the digital gyroscope and the 
digital accelerometer, therefore, the module has an integrated circuit that is capable of communication via USART.  The 
module is pre-programmed, so it can be used without the need for further programming, however, if needed, changes are 
possible via ISP. 
  
Fig. 6. The inertial sensor module 
Students can program the iRobot command module to design an autonomous robot that will be navigated only by sensors 
and the gyroscope-accelerometer board presented in this article. 
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3.3.  Memory module for iRobot 
As mentioned above, for development of new algorithms it is necessary to store information about the state of the robot 
during testing, for the purpose of further processing and analysis. We proposed and designed a device that can collect data 
from a sensor connected to the command module and save them on a memory card. For example, an enormous amount of 
data from the gyroscope or accelerometer can by stored for analysis or later post-processing analysis on a PC. Display is 
situated on the top of the module. 
Fig. 7. Scheme of the memory module 
 Students can define, what should be stored on the memory card (e.g. measured data from gyroscope, robot status, 
direction, and elapsed distance).  An LCD display was added to this module, in order to improve of user comfort. The 
display can show some basic information about the state of the robot such as next goals or the state of certain sensors. 
Fig. 8. The memory module 
3.4. Teleoperating of iRobot Create 
Teleoperation is the most widely used method for robot navigation in an unknown environment. Usually, a human 
teleoperator manages the robot via PC with a joystick, LCD monitor or display glasses mounted on his/ her head. On the 
other hand, the robot has to collect visual information from a camera as well as other telemetric information for instance 
from the distance sensors, about the status of the robot, about its battery status, etc., in order to avoid obstacles. Our stand 
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consists of a VGA camera, AV Transmitter, AV Receiver, AV grabber, and an Acrob platform. Communication between 
this stand, the PC and Create is secured by a Bluetooth adapter module. Acrob is an electronic board compatible with the 
popular Arduino platform [5].  It consist of microprocessor ATmega16, I/O-A/D pins, and a non-soldering breadboard.  
Fig. 9. The iRobot Create with the teleoperation stand 
Students of Slovak University of Technology in Bratislava familiarize themselves with this robotic platform on robotic 
courses in the industrial informatics study program. Arduino is the most popular open source development environment that 
is easy to understand, thus allowing the students to learn how to obtain signals from analog or digital sensors, control servo 
motors etc. Now, this platform controls the camera rotation (pan, tilt), collects the signals from the additional sensors 
(distance sensors, microphones, gyro, etc.) and sends them to PC via Bluetooth module. An AV signal from the VGA 
camera is transmitted from the robot to the receiver. From the receiver, it can continue to the display glasses, monitor or to a 
VGA grabber. The PC uses the signal from the grabber for visualization of the environment or for other visual 
algorithms.[12][14] 
Fig. 10. Scheme of  the iRobot Create with the teleoperation stand 
An algorithm situated in the PC provides more information about the environment, for safety of the robot and it can help 
the operator navigate the robot using a joystick with haptic feedback. For example, if the robot detects an obstacle, a hole or 
its wheels slip on an unstable terrain, it can send a signal to the PC to activate haptic feedback in joystick.  
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4. Conclusion 
The previous chapters describing the modules for iRobot Create platform show that numeral various tasks can be solved 
using this platform. Each of these modules helps to eliminate the shortcomings of this platform. The modules can be 
combined and used concurrently, which significantly increases the scope of usage of the iRobot Create. The students can 
further use these modules for their education and try more complex algorithms for control, navigation or localization.    
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